Abstract: The rapid development of internet has motivated the educational institutions to
INTRODUCTION
The recent development of information technology has led to major changes in the way services are delivered to the customers. Online services, including online learning are becoming an attractive alternative to visiting service outlets for increasing number of customers and consequently the profits. Some of the reasons for customers to prefer online services are convenience, feeling more control of the service process, avoiding human contact, and saving time [1, 2] . In order to service providers retain their e-customers, they should have better understanding of how customers perceive and evaluate the quality of the electronically offered services. Although the literature on service quality is abundant [3] , very little research has been conducted on the evaluation of the quality of services delivered over the internet [4] .
The increased use of the internet in the future will increase the expectations and perceptions of customers, thus providing e-service quality is an increasingly important issue. Thus, understanding eservice quality issues within the new delivery channel becomes crucial.
Delivering high quality services is a prerequisite for achieving customer satisfaction and only through customer satisfaction can the service providers gain loyal customers [5] .
From the mentioned above, it becomes obvious -for educational institutions-that the service quality is essential for surviving in the highly competitive e-service environment [6] . This leads to the fact, that a good understanding of the attributes that customers use to judge e-service quality is necessary in order to be able to monitor and enhance its performance and improves its overall e-service quality. Several researchers have discussed the importance of e-service quality and have demonstrated its positive relationship with profits, increased market shares, return on investment, future purchase intentions and customer satisfaction [7, 8] .
Now, an increasing number of educational institutions in Egypt offer facilities that allow students to study complete curriculum through the internet and receive their certificates after the completion of their studies. E-learning to compete effectively against traditional learning, service quality must be relatively higher. Among the challenges that face e-learning, identifying the dimensions that influence the e-learning service quality and how to measure this quality. Hiltunen et al. (2002) [9] argued that the key factor in e-learning competition is the quality of service provided by such institutions.
Recognizing that we can't manage what we can't measure, has emphasized the need to develop a valid and reliable model that identifies in advance which educational institute faces e-learning service quality problem. This is executed by calculating the discriminant score; This score is then will be compared with a cutoff value. If the score is below the cutoff value, the educational institute will be placed into group 2 (Provides poor e-learning service quality), otherwise it is placed into group 1 (Provides good e-learning service quality). Generally, the lower discriminant score, the poorer is the providing e-learning service quality. In addition, this model can be used to rank the educational institutions according to the value of discriminant score. The institute with higher discriminant score is better than the lower; it provides better e-learning service to his customers.
VARIABLES E-LEARNING RECIPIENTS USE IN EVALUATING PERCEIVED E-LEARNING QUALITY
It was proved that there were nine dimensions of e-learning service quality should be taken into consideration when e-learning providers plan to introduce or improve e-learning service quality in educational institutions [10] . In this section, the nine dimensions will be mentioned briefly.
Perceived Ease of Use
Langeard et al [11] found that in deciding between alternatives of technology based self-service, customers considered the effort involved in using the e-service as an important factor. The researches suggested that potential customers of technology based self service are concerned about the effort required to use such service and the complexity of the process of that service. The two characteristics effort and complexity appear to be related and encompassed in "ease of use" found to be an important attribute to customers in using computer technology [12, 13, and 14) ]. Rogers (1983) [15] defined perceived ease of use as it is the term that represents the degree to which the perceived innovation is not difficult to be understood, learn, or operate. He further stated that perceived ease of use is the degree to which consumers perceive a new product or service as better than its substitutes.
Perceived usefulness
According to Davis [12] ; Ying [14] , perceived usefulness is defined as the degree to which a user believes that using a particular system would enhance his or her job performance. Davis, in developing the Technology Acceptance model (TAM), proved that perceived usefulness is a significant factor effects the acceptance of any new technology [12, 16] . Tan and Teo (2000) [17] suggested that the perceived usefulness is an important factor in determining adoption of innovations. As a consequence, the greater the perceived usefulness of using electronic services, the more likely that electronic services will be adopted [18, 19] .
Perceived Security and Privacy
Security and Privacy are key evaluative criteria in online services [20, 21] . These two related criteria have been distinguished from each other. Security involves protecting users from the risk of fraud and financial loss from the use of their credit card or other financial information. Privacy, on the other hand, involves the protection of personal information, not sharing personal information collected about consumers with other sites and providing informed consent [22, 23] . Generally, security and privacy have been shown to have a strong impact on attitude toward use of online services [21] .
Perceived Variety of Services Offered
Providing ranges of electronic services that satisfy all customer needs is an important component of automated service [24, 25] . The diversification in services provided represent a set of elements that could positively impact on automated service satisfaction levels [26] and have a significant effect on the success of automated delivery channels [27] . Therefore customer perceptions of the variety of services offered by e-learning providers will be considered as another predominant factor that could influence overall customer perception of automated learning service quality.
Perceived Reliability
Reliability is defined as the ability to perform the promised service dependably, on time, and accurately [28] . In another research [29] , reliability dimension has been found to be the most significant predictor of customer satisfaction. Parasuraman et al. [28] referred to reliability dimension as an important determinant of service quality. In a survey of service quality [30, 31] , it was found that reliability was the most important factor in determining service quality.
Perceived Responsiveness
This dimension includes quick response and the ability to get help if there is a problem or question related to the e-service offered. Parasuraman et al. [32] proved that this dimension is significant and highly correlated with e-service quality. Therefore, responsiveness will be considered as another predominant factor that could influence overall perceived e-learning service quality.
Perceived Convenience
Over a decade, large market surveys [33, 34, 35, and 36] have reported that one of the main factors driving people to online services is convenience. Based on a survey of 1355 respondents [37] , it was discovered that current and prospective adopters perceived convenience as a determinant of intention to adopt e-services. Convenience in e-learning refers to the capability to access e-courses at anytime and anywhere.
Perceived Compensation
It is the degree to which the site compensates e-learning recipients for problems or mistakes occurred by the site. Parasuraman et al. [32] proved that this dimension is significant and highly correlated with e-service quality. Therefore, compensation will be considered as another predominant factor that could influence overall perceived e-learning service quality.
Perceived Efficiency
This dimension introduced by Parasuraman et al., [32] . The efficiency dimension refers to the ability of the customers to get to website, search for information and logout with minimal effort. The effect of this dimension in overall perceived e-service quality was verified and the result was significant. Also, the study that was conducted by Parasuraman et al. [32] showed this dimension is highly correlated with e-service quality. Yet, the findings from the mentioned study explained that the efficiency dimension is the most critical one in e-service quality and has strongest influence not only on overall quality perceptions but also on loyalty intention.
ENSURING THE VALIDITY
Validity is the extent to which the questionnaire accurately measures what it is supposed to measure [38] . Eriksson and Wiederscheim [39] defined the validity as: "the ability of a scale or instrument to measure what is intended to be measured". In this research, the Expertise validity has been applied to ensure the validity of questionnaire. The pilot study was conducted with the reviewed version of the questionnaire among fifteen of different e-learning service recipients, who ensured that the questionnaire is appropriate and the statements are generally understandable. Based on this information, the questionnaire is finalized.
ENSURING THE RELIABILITY
Reliability is the internal consistency of the questionnaire. In other words, it is the extent to which the questionnaire yields the same results on repeated trials under the same conditions [38] . The questionnaire is considered reliable when the same or similar scores are obtained in repeated testing with the same group of respondents [40] . In this research, Cronbach's alpha coefficient for internal consistency technique is used to ensure the reliability of questionnaire [41, 42] . The results of Cronbach's alpha are depicted in table1
Table1. Reliability Test
Cronbach's alpha coefficient N of items . 926 40 Cronbach's alpha reliability coefficient normally ranges between 0 and 1. The closer Cronbach's alpha coefficient is to 1.0, the greater the internal consistency of the items in the scale [42] . Values of 0.7 and above are usually considered adequate values of coefficient alpha [41] , while Gliem [42] mentioned that the alpha reliability coefficient of .8 is a reasonable goal. In our study, Cronbach's alpha reliability coefficient = .926 which means this questionnaire is highly reliable.
THE RESEARCH SAMPLE
After ensuring the validity and reliability of the questionnaire, the researcher starts Stage two which involved distribution of twenty surveys to a random sample of e-learning recipients. The researcher determined the estimated sample size by using the statistical application program Epi Info. Respondent was asked to show the extent to which he or she believes his/her education or training institution has the feature described by statement on a five point Likert scale ranging from 1indicating strongly disagree to 5 indicating strongly agree.
MULTIPLE DISCRIMINANT ANALYSIS
Discriminant analysis is a statistical technique used to classify the dependent variable into two or more categories. It has a regression technique [43] , which is used for predicting the value of the dependent variable. Another objective for this technique, it allows the professionals to place the dependent variable, overall online learning service quality in our case, into one of two groups depending on a calculated score "discriminant score". This score is then compared to a cutoff value. If the score is below the cutoff value, the dependent variable will be placed into group 2 (provides poor online learning service quality), otherwise, it is placed into group1 (provides good online learning service quality). Generally, the lower discriminant score, the poorer is the providing online learning service quality.
In addition, this model can be used to rank the educational institutions according to the value of discriminant score. The institution with higher discriminant score is better than the lower; it provides better online service to his customers.
In the following subsections, the proposed model (Q-Score model) that can be used to evaluate and predict the quality level of provided e-learning services, will be presented.
RESULTS AND INTERPRETATION
The results of the multiple discriminant analysis are depicted in tables 2 Results drawn from tables 2 and 3 are summarized and explained below.
 The dependent variable (overall perceived e-learning service quality) is a categorical variable that consists of 1 and 2. If e-learning service under quality performing, it will be categorized into 2. On the other hand, the educational education will be categorized into 1 if it provides good e-learning service quality. This categorical procedure is built on an assumption which is: the overall perceived e-learning service should equal to or greater than 65% to be considered good online service quality, otherwise, it will be poor e-learning service quality.
 Discriminant analysis nominated four variables, X1 ease of use, X3 security & privacy, X5 reliability, and X9 efficiency that are considered predictor variables which contribute in classifying the dependent variable (the overall perceived e-learning service quality). In other words, these variables are the best predictor variables that can be used to predict the dependent variable in which group can be placed into.  Tables 4 and 5 depict that the discriminant function has a wilks' lambda value .017. Lambda has a value between 0 & 1. The value 0 indicates major difference between the groups and the value 1 means no difference [43] . The lambda value .017 means that the discriminant function has a great ability to distinguish the groups. This result is confirmed in the output analysis which shows both of the groups can be discriminated significantly, in other words, discriminant function is significant.
Table4. Summary of Canonical Discriminant Functions
 The square root of canonical correlation is .996. It means 99.6% of the variability of the dependent variable (overall perceived e-learning service quality) can be explained with this discriminant function. [43] .
 Using the four variables that have been candidate by the previous analysis, X1, X3, X5, and X9, we can form the discriminant function for e-learning educational institutions as follows. Where:
Q is the discriminant score;
C is a constant; b1 is the discriminant coefficient for ease of use dimension;
X1 is the value of perceived ease of use, b3 is the discriminant coefficient for security & privacy dimension;
X3 is the value of perceived security & privacy;
b5 is the discriminant coefficient for reliability dimension;
X5 is the value of perceived reliability; b9 is the discriminant coefficient for efficiency dimension;
X9 is the value of perceived efficiency. Standardized discriminant coefficients are used to compare the relative importance of the independent variables. Table 7 depicts that the Dimension 3; security & privacy has a big influence in the discriminant model; it has a high relative importance in building this model, in other words, it has the highest contribution ratio in classifying the dependent variable (the overall perceived e-learning service quality). Standardized discriminant coefficient for this variable is 1. From centroied data (table 8) , we can calculate the cut off point that is divide the discriminant score between group 1 (good e-learning service quality) and group 2 (poor e-learrning service quality). The cut off point is calculated as follows. -The cutoff point is 0.0. This means, the educational institutions that provide e-learning service with discriminant score (Q score) less than 0 (negative) will be grouped as poor in providing e-learning service quality and the educational institutions that provide e-learning service with discriminant score (Q score) higher than 0 (positive) will be grouped as good in providing e-learning service quality. Table 9 depicts that the discriminant function "discriminant model" has an accuracy rate of 100% (hit ratio); the function precisely classifies the dependent variable into two categories. In other words, 100% of the grouped cases are correctly classified. This accuracy can be obtained only if the respondents avoid the neutral selection in the likert scale. The hit ratio is an individual percentage that measures the accuracy of discriminant function to predict the object of the group [43] .
Table6. Discriminant Function Coefficients

100.0% of original grouped cases correctly classified
CONCLUSIONS AND STRATEGIC IMPLICATIONS
The goals of this study were:
 developing a model to alert educational institutions that provide poor e-learning service quality;
 detecting which variables (factors) are the best predictors to discriminate between educational institutions that provide good e-learning services and institutions that are poor in providing such service;
 calculating a cutoff point (cutoff value) to categorize the educational institutions according to the quality level of e-learning service (good or poor e-learning service quality).
The findings of this study have important implications for research and educational institutions that are currently offering such online services as well as educational institutions that are planning to offer such services. This study provides further evidence on the relative importance of the predictor variables in classifying the dependent variable. In other words, measures the contribution of each independent variable to the explanation of the variation of the dependent variable.
 The predictor variables which contribute in classifying the dependent variable (the overall perceived e-learning service quality) in educational institutions that provide e-learning service are: (ease of use, security & privacy, reliability, and efficiency). In other words, these variables are the best predictors that can be used to predict the dependent variable in which group can be placed into (good e-learning service quality or poor online service quality).  The discriminant function has a wilks' lambda value .017, which means the discriminant function has a great ability to distinguish the groups; it can accurately put the e-learning institution in its suitable group (good or poor) according to the provided quality level of e-learning services.  The square root of canonical correlation is .996 which means, 99.6% of the variability of the dependent variable can be explained by this discriminant function. [43] .  Standardized discriminant coefficients are used to show the contribution of each variable in discriminant function to discriminate between which educational institute provides good online services and which one is poor in providing such service. It was explained that the security & privacy dimension has the highest contribution in the discriminant function; it has a high relative importance in building this model, standardized discriminant coefficients for this variable is 1.272, followed by reliability dimension 1.11, then ease of use dimension .858, and the last dimension is efficiency .823  The cut off point is 0.0. This means, the e-learning institution with discriminant score less than 0 (negative) will be grouped as poor in providing e-learning service quality and the e-learning institution with discriminant score higher than 0 (positive) will be grouped as good in providing elearning service quality.  The discriminant function "discriminant model" has an accuracy rate of 100% (hit ratio); the function can precisely classify the dependent variable into two categories. In other words, 100.0% of the grouped cases are correctly classified.
CONTRIBUTIONS OF THE STUDY
The Contributions of this study can be divided into three sections as follows.
Theoretical Contributions
Taking into consideration the huge investments e-learning institutions make in internet infrastructure, customer satisfaction of online learning and retention are crucial factors for success in this field. One of the ways for achieving high customer satisfaction and gaining the loyalty of e-learning customers is offering high quality online services. That is why measuring and evaluating the quality of e-learning service is deemed important for educational institutions to be able to take actions to correct those features of their online services which customers don't find that satisfactory. From a theoretical point of view, the study presented contributions to the existing literature in a number of ways that are listed below.
Managerial Contributions
 The study includes implications for managers of educational institutions showing how they can classify their institutions into one of two groups depending on a calculated score "discriminant score". If the score is below the cutoff value, the educational institution will be placed into group 2 (provides poor e-learning service quality), otherwise, it is placed into group 1 (provides good elearning service quality).
 Rank the e-learning institutions according to the value of discriminant score. The institution with higher discriminant score is better than the lower; it provides better e-learning service to his customers.
 E-learning have largely expanded, which paved the way to self-service channels. So, it is important to provide a study to correspond this conversion in the way of providing these services.
Academic Contributions
 Developing a quality prediction model for educational institutions that provide e-learning services (Q-Score model) to help professionals to identify in advance which institute may face online service quality problem.  Calculate the discriminant function value "discromonant score" which can be compared with the cutoff value to predict in which group can the e-learning institute be placed into. If the score is below the cutoff point, the institute will be placed into group 2 (provides poor e-learning service quality), otherwise, it is placed into group1 (provides good e-learning service quality.  Set a cutoff value to classify the educational institutions, either provide high quality online service to his customers or not.  Detect which variables are the best predictors to discriminate between educational institutions that provide good online services and those that poor in providing such service.  Assess the relative importance of the predictor variables in classifying the dependent variable. In other words, measures the contribution of each independent variable to the explanation of the variation of the dependent variable.  Till now, there is no a reasonable instrument can be accepted from all academics and practitioners to be used as a standard measure to predict in advance which educational institution may provide good or poor e-learning service quality. Therefore, the findings of this study have a considerable value to the academic community in that it contributes to the growing understanding of learning perceptions for learning services carried over the internet.  There are few studies that have manipulated the automated service quality in educational institutions. As a result, there is a need for further empirical investigation into the most pertinent factors to be used to discriminate between different educational institutions in the point of providing e-learning service quality to their customers.
FUTURE RESEARCH
 Four variables; ease of use, security & privacy, reliability, and efficiency that are considered predictor variables which contribute in classifying the dependent variable (the overall perceived elearning service quality). In other words, these variables are the best predictor variables that can be used to predict the dependent variable in which group can be placed into (good or poor e-learning service quality). Furthermore, forty items were used to describe these four dimensions. Researchers might search about additional dimensions or additional items to be taken in the consideration to precisely judge the perceived e-learning service quality.
 A further study can be conducted to find the linkage between quality dimensions of e-learning service and satisfaction of e-learning recipients.
 The number of items used in the model to describe each quality dimension is limited. Further researches should include more elaborated and detailed items to describe each dimension objectively.
 The researcher strongly recommends the researchers to conduct separated studies using the discriminant score and cutoff point to rank the educational institutions according to the quality level of online services provided.
